. Gene expression profiling in epidermal keratinocytes isolated from different HF stages (Collins et al., 2011) 
SUPPLEMENTARY MATERIALS & METHODS

Human sebocyte culture, transfection and luciferase assays
Seb-E6E7 human sebocytes were cultured in Sebomed medium (Biochrom, Berlin, Germany) supplemented as previously described (Cottle et al., 2013; Lo Celso et al., 2008) 
RNA extraction and quantitative RT-PCR (qRT-PCR)
Total RNA was isolated from whole back skin using the Trizol method (Cottle et al., 2013) . RNA concentration was determined using a NanoDrop ND-1000 (NanoDrop, Wilmington, DE, USA). Isolated RNA was treated with Deoxyribonuclease I (DNase) (Sigma) and cDNA was prepared using Superscript III First-Strand Synthesis SuperMix for qRT-PCR kit (Invitrogen, Life Technologies, Carlsbad, CA, USA). Real-time polymerase chain reaction was set up using the TaqMan Fast Universal PCR Master Mix and TaqMan Gene Expression Assays for amplification using a StepOnePlus Real-Time PCR System (Applied Biosystems, Life Technologies, Carlsbad, CA, USA). The following probes were used: Gapdh
(Mm00432087_m1), Cd44 (Mm01277163_m1), Cdh3 (encoding P-cadherin; Mm01249209_m1), cMyc (Mm00487804_m1), Cux1 (encoding CDP; Mm01195598_m1), Ctnnb1 (recognising endogenous β-
) and Wnt5a (Mm00437347_m1). Samples were normalized to Gapdh expression using the ΔCt method (Jensen et al., 2009 ) Gene expression analysis was performed in duplicate on samples from 3-4 mice.
Histology and immunohistochemistry
Tissue samples for sections were either fixed overnight in 4% paraformaldehyde (Sigma) and embedded in paraffin wax, or, alternatively frozen, unfixed, in Jung Tissue Freezing Medium (Leica) in dry ice. 5 µm sections were prepared and stained with haematoxylin and eosin (H&E).
Immunohistochemistry on sections of paraffin-embedded tissue was performed as described previously (Niemann et al., 2002) . Briefly, antigen retrieval was performed by boiling in 10 mM sodium citrate buffer (pH 6; Sigma) for 20 minutes and permeabilising with 0.5% Triton X-100 (Sigma) for 5 minutes.
Non-specific binding was blocked by incubating the sections in 10% foetal calf serum, 3% bovine serum albumin and 0.25% fish skin gelatine for 1 hour. Frozen sections were air dried for 10 min, fixed in 4% paraformaldehyde for 5 minutes, and then permeabilised and blocked as above. Incubation with primary antibodies was carried out overnight at 4 °C. Secondary antibodies were incubated with sections for 2 hours at room temperature. Primary antibodies used were: rabbit anti-AR (Santa Cruz), mouse anti-β-catenin (BD Biosciences), rat anti-BLIMP1 (eBiosciences), goat anti-CDP (Santa Cruz), rat anti-CD44 (Abcam), goat anti-Corin (R&D Systems), mouse anti-FASN (Santa Cruz), rabbit anti-GSK3β (Cell Signaling), rabbit anti-Involucrin (IVL; in-house); rat anti-Ki67 (Dako), rabbit anti-K10 (Covance), mouse anti-K14 (LL002; in-house), rabbit anti-mouse K14 (Covance), mouse anti-K15 (in house), guinea pig-anti-K31 (Progen), rabbit anti-LEF1 (Cell Signaling), mouse anti-PCNA (Millipore), goat anti-PDGFRα (R&D Systems) and goat anti-SOX9 (Santa Crux), goat anti-TRP2 (Santa Cruz) and rabbit antiVimentin (Cell Signaling). Antibody staining was visualised using appropriate species-specific secondary antibodies conjugated to Alexa Fluor 488, 555 or 647 (Invitrogen). Slides were mounted using ProLong
Gold anti-fade reagent (Invitrogen) containing 4',6-diamidino-2-phenylindole (DAPI) as nuclear counterstain.
For Herovici staining (Collins et al., 2011) , sections of paraffin-embedded tissue were dewaxed with xylene and rehydrated using graded solutions of ethanol in distilled water (100%, 96% and 80%). Tissue was pre-stained for 5 min with Weigert's iron haematoxylin, washed and then stained for 2 min with
Herovici's solution consisting of 50 mL van Gieson's solution, 50 mL 0.05% methyl blue solution, 10 mL 100% glycerol and 0.5 mL lithium carbonate solution (sat. aq.). Sections were washed for 2 min with 1% acetic acid and then dehydrated using graded solutions of ethanol (80%, 96% and 100%) followed by xylene. Slides were air dried for 10 min and then mounted using xylene-based DPX mounting medium.
All fluorescent sections were analysed on a Leica TCS SP5 confocal microscope. All images of H&E and
Herovici stained sections were taken on an Axiophot microscope (Zeiss) with an AxioCam HRc camera (Zeiss). Images were taken with constant settings optimized for each protein.
Quantitation of hair cycle stages, ectopic hair follicle formation, dermal thickness and presence of a dermal papilla
Hair cycle stages were quantified from vertical H&E sections and defined based on previously published morphological guidelines (Muller-Rover et al., 2001) . Anagen I-II, when the dermal papilla (DP) is above the subcutis, was defined as early anagen and anagen III-VI, when the DP has reached the subcutis, was defined as full anagen (Muller-Rover et al., 2001) . Cysts were defined by the absence of an intact hair shaft. The number of ectopic hair follicles per pre-existing hair follicle was quantified from vertical H&E sections at 10× magnification (3 mice per condition). Dermal thickness was quantified by measuring the maximal distance between the epidermal-dermal junction (basement membrane) and the junction between reticular dermis and the adipocyte layer using ImageJ software (NIH) on images taken from vertical H&E sections at 10× magnification (3 mice per condition) as described previously (Akhmetshina et al., 2012) .
Presence of a dermal papilla in anagen hair bulbs was quantified on vertical H&E sections at 10× magnification (3 mice per condition).
